Mutual relationship between antibiotics and resting spores of Bacillus subtilis: binding of cyclic polypeptide and aminoglycoside antibiotics to spores and their inhibitory effect on outgrowth and vegetative growth.
Not only cyclic polypeptide antibiotics such as polymyxin B, colistin and gramicidin S but also aminoglycoside antibiotics such as streptomycin, kanamycin, gentamicin and kanamycin derivatives combined with the resting spores of Bacillus subtilis and inhibited outgrowth or vegetative growth after germination. All the antibiotics other than gramicidin S were released from the resting spores and their inhibitory action was reversed by the addition of Ca2+ and Fe3+. As the above antibiotics have free amino (or guanidine) groups in common, it was assumed that such groups play an important role in binding of the antibiotics to the resting spores. Moreover, it was shown that protamine and poly-L-lysine were also bound to the resting spores and were released from them by Ca2+. On the other hand, free carboxyl groups had been demonstrated in the outermost surface of the resting spores in a previous study. Thus, we assume that the mode of binding of the antibiotics to the resting spores may be due to the formation of reinforced ionic bonds between amino (or guanidine) groups in the antibiotics and carboxyl groups on the spore surface.